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Procedure S1: Explanation of conversion of calc. σ iso to calc. δ iso . S12 *Too many sub-spectra were collected due to strong S/N from the underlying planar nitrogen site.
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Figure S4: Static 14 N SSNMR spectrum acquired for glycine. The FID of the spectrum shown in blue was processed in the usual way, producing a series of narrow lines called spikelets. The FID of the spectrum shown in green was processed using an alternative method in which the echo train was coadded into a single echo. When both spectra are compared, the powder pattern has the same overall shape.
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Figure S5: Schematic representation of the pulse sequence for 1 H detected HETCOR experiments under fast MAS. τ CP is the cross polarization contact time and τ RR is the rotary resonance recoupling time. States-TTPI detection 1 was used through appropriate phase cycling of the first π/2 pulses on the X channel. MHz. As the transmitter frequency is increased the signal is reduced and it is not possible to acquire the region of the spectrum corresponding to the "foot" discontinuity. However, as demonstrated in Figure S6 , it is possible to extract the quadrupolar parameters using the two known discontinuities.
S16
Figure S9: (a) Analytical simulation of the 14 N powder pattern acquired for Alpr. The simulation was achieved using the skyline projected and coadded spectra shown in (b) and (c),
respectively. Using the skyline projected spectrum, the position of the "horn" discontinuity was accurately determined and using the coadded spectrum the "shoulder" and "foot" discontinuities were determined. It is noted that, due to the higher S/N of coadded spectra, features such as the shoulder and foot discontinuities are easier to observe and, hence, simulate. Also shown for clarity are dashed lines, highlighting the agreement between the experimental spectrum and the analytical simulation.
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